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INTRODUCTION
Methotrexate (MTX) is a folic acid antagonist used in the treatment of neoplastic diseases and chronic inflammatory diseases such as rheumatoid arthritis (RA) because of its anti-inflammatory and immunosuppressive effect. [1] It has several severe side effects such as nausea, stomatitis, bone marrow suppression, hepatic, and pulmonary toxicity. [2] Low-dose MTX-induced pancytopenia is rare but life-threatening complication and occurs in 1.4% of patients. [2] Pancytopenia develops more frequently in the presence of dehydration, high mean corpuscular volume level, hypoalbuminemia, renal failure, advanced age, infection, low folate levels, and lack of concomitant administration of folic acid. [3] [4] [5] [6] In this case, a 76-yearold patient who developed pancytopenia and stomatitis after low-dose MTX treatment without folic acid supplementation is reported.
CASE REPORT
Seventy-six-year-old female patient was admitted to the emergency department with complaints of difficulty in opening mouth, oral mucositis, anorexia, malaise, and dyspnea. She had a medical history of rheumatoid arthritis for 3 years, chronic obstructive pulmonary disease, coronary artery disease, and type 2 diabetes mellitus. The patient gave up taking MTX 2 months ago but 2 weeks ago MTX treatment was started again. Weekly 15 mg MTX treatment was given intramuscularly to the patient for 2 weeks, but she had forgotten to take folic acid supplementation together. Three days after taking the second injection, she admitted to the emergency department with the complaints of painful sores in the mouth, difficulty in opening mouth, and dyspnea. Painful ulcers on oral mucosa were detected on physical examination [ Figure 1 ]. Vital signs were stable (fever: 36.2°C, arterial blood pressure: 120/70 mmHg, and pulse rate: 84 bpm and blood oxygen saturation: 87% in room air). Other systemic examination was normal except obese appearance. On admission, the patient Pancytopenia and stomatitis induced by low-dose methotrexate use was pancytopenic and hypoalbuminemic whereas other laboratory results were normal [ 
DISCUSSION
RA is a chronic, progressive, autoimmune, inflammatory disease characterized by synovial cell proliferation and destruction in the joints. [7] Disease-modifying drugs having anti-inflammatory effects are used from the early stage of the disease. Among these, MTX which is selective competitive inhibitor of the enzyme dihydrofolate reductase is the first choice of drug. It consequently reduces the production of thymidylate and deoxyribonucleic acid synthesis. Thus, it affects tissues and organ system capable of rapid proliferation such as mucosa, gastrointestinal system, and bone marrow. Pancytopenia is a rare but severe side effect of MTX. Ohosone et al. reported 4 (1.4%) pancytopenia cases at the end of a 33.2-month long-term follow-up of 284 patients during MTX treatment. [2] In another study, Nakazaki et al. reported only one (0.002%) pancytopenia case at the end of a 60-month long-term follow-up of 420 patients treated with MTX. [8] Gutierrez-Ureña et al. found pancytopenia ratio 1%-2% in RA patients taking MTX treatment. [9] The mechanism of development of MTX-induced pancytopenia is not clear. It is commonly seen in some patients having several risk factors such as dehydration, high MCV level, hypoalbuminemia, daily MTX intake instead of weekly, renal failure, low folic acid level, lack of concomitant folic acid supplementation, advanced age, infection, and polypharmacy. [3] [4] [5] [6] In our case, advanced age of the patient, polypharmacy, hypoalbuminemia, and lack of concomitant administration of folic acid could facilitate the development of pancytopenia.
In case of MTX-induced pancytopenia, granulocytemonocyte colony-stimulating factor (G-CSF) should be initiated after bone marrow biopsy and excluding the pancytopenia secondary to malignancy. [10, 11] In our case, we did not need to do bone marrow biopsy because of sudden onset of pancytopenia after MTX use and normal blood count before the treatment. Improvement in hemogram was seen after single-dose G-CSF administration.
MTX-related stomatitis is observed 2%-10%. [12] In a study, Morgan et al. showed that concomitant administration of folic acid to MTX treatment reduces the rate of adverse effects such as stomatitis and hepatotoxicity. [13] Folic acid, benzydamine hydrochloride, and nystatin oral suspension were initiated to our patient, and significant improvement observed in mucocutaneous lesions.
Finally, MTX is an effective agent used in the treatment of RA. To avoid from possible side effects such as stomatitis, pancytopenia, and hepatotoxicity during MTX treatment, it will be appropriate informing patient about the side effects of drugs, concomitant administration of folic acid, identifying risk factors of patients, blood count, and biochemistry follow-up. Thus, possible side effects and unnecessary medical expenses will be prevented.
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